Interaction of alpha-N-Acetyl-beta-endorphin and calmodulin.
Acetylation at the alpha-amino terminal is a common post-translational modification of many peptides and proteins. In the case of the potent opiate peptide beta-endorphin, alpha-N-acetylation is a known physiological modification that abolishes opiate activity. Since there are no known receptors for alpha-N-acetyl-beta-endorphin, we have studied the association of this peptide with calmodulin, a calcium-dependent protein that binds a variety of peptides, phenothiazines, and enzymes, as a model system for studying acetylated endorphin-protein interactions. Association of the acetylated peptide with calmodulin was demonstrated by cross-linking with bis(sulfosuccinimidyl)suberate; like beta-endorphin, adducts containing 1 mol and 2 mol of acetylated peptide per mole calmodulin were formed. Some of the bound peptides are evidently in relatively close proximity to each other since, in the presence of amidated (i.e., lysine-blocked) calmodulin, cross-linking yielded peptide dimers. The acetylated peptide exhibited no appreciable helicity in aqueous solution, but in trifluoroethanol (TFE) considerable helicity was formed. Also, a mixture of acetylated peptide and calmodulin was characterized by a circular dichroic spectrum indicative of induced helicity. Empirical prediction rules, applied earlier to beta-endorphin, suggest that residues 14-24 exhibit alpha-helix potential. This segment has the potential of forming an amphipathic helix; this structural unit is believed to be important in calmodulin binding. The acetylated peptide was capable of inhibiting the calmodulin-mediated stimulation of cyclic nucleotide phosphodiesterase (EC 3.1.4.17) activity with an effective dose for 50% inhibition of about 3 microM; this inhibitory effect was demonstrated using both an enzyme-enriched preparation as well as highly purified enzyme. Thus, acetylation at the alpha-amino terminal of beta-endorphin, although abolishing opiate activity, does not interfere with the binding to calmodulin. Indeed, beta-endorphin and the alpha-N-acetylated peptide behave very similarly with respect to calmodulin association.